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A B S T R A C T
Background
Traumatic experiences evoke emotions such as fear, anxiety and distress and may encourage avoidance of similar situations in the future.
For a proportion of those exposed to a traumatic event, this emotional reaction becomes uncontrollable and can develop into Post
Traumatic Stress Disorder (PTSD) (Breslau 2001). Most of those diagnosed with PTSD fully recover while a small proportion develop
a chronic PTSD a year after the event (First 2004). Sports and games may be able to alleviate symptoms of PTSD.
Objectives
Primary objective:
1. To assess the effectiveness of sports, and games in alleviating and/or diminishing the symptoms of PTSD when compared to usual
care or other interventions.
Secondary objective:
2. To assess the effectiveness of different types of sports and games in alleviating and/or diminishing symptoms of PTSD.
Search methods
The Cochrane Collaboration Depression, Anxiety and Neurosis Controlled Trials Registers (CCDAN-CTR) were searched up to June
2008.
The following databases were searched up to June 2008: the Cochrane Central registry of Controlled Trials; MEDLINE; EMBASE;
CINAHL; PsycINFO. Reference lists of relevant papers were searched and experts in the field were contacted to determine if other
studies were available.
Selection criteria
To be included, participants had to be diagnosed with PTSD using criteria outlined in the Diagnostic and Statistical Manual forMental
Disorders (DSM IV) and/or ICD criteria. Randomised controlled trials (RCTs) that considered one or more well-specified sports or
games for alleviating and/or diminishing symptoms of PTSD were included.
Sports, and games were defined as any organized physical activity done alone or with a group and non-physical activities such as
computer games and card games done alone or with a group. Psychological interventions such as music therapy, art therapy and play
therapy and behavioural therapy were excluded.
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Data collection and analysis
Two reviewers (SL and MD) separately checked the titles and abstracts of the search results to determine which studies met the pre-
determined inclusion criteria. A flow chart was used to guide the selection process. No studies met the inclusion criteria.
Main results
The search strategy identified five papers but none of the studies met inclusion criteria.
Authors’ conclusions
No studies met the inclusion criteria. More research is therefore required before a fair assessment can be made of the effectiveness of
sports and games in alleviating symptoms of PTSD.
P L A I N L A N G U A G E S U M M A R Y
Sports and games for post-traumatic stress disorder
Traumatic events evoke strong feelings of fear, helplessness and anxiety. Many who experience a traumatic event overcome these
strong emotions however a proportion does not and the emotional reaction may progress into Post-Traumatic Stress Disorder (PTSD).
Pharmacological and psychological interventions are well known treatments for PTSD but little is known of the use of sports and games
for the treatment of PTSD. This review sought to examine studies using sports and games to alleviate symptoms of PTSD.
No studies met the inclusion criteria.
B A C K G R O U N D
Description of the condition
Traumatic experiences evoke emotions such as fear, anxiety and
distress and serve to embed the incident in the memory and en-
courage avoidance of similar situations in the future. For a pro-
portion of those exposed to a traumatic event, this emotional reac-
tion becomes uncontrollable and can progress into post-traumatic
stress disorder (PTSD) (Breslau 2001). PTSD symptoms include
involuntary re-experiencing trauma (e.g. nightmares), physiolog-
ical hyper-reactivity (e.g. sleep difficulties, irritability) and emo-
tional numbing (Foa 1997; First 2004). The natural course of
PTSD varies. Most of those diagnosed with PTSD fully recover
while a small proportion (7 to 10%) (Kessler 1995; De Jong 2003;
Kleber 1992) develop chronic PTSD a year after the event (First
2004). PTSD can be debilitating with long term impairments af-
fecting the individual, their family, and society (Mezey 2001).
The significant proportion of people exposed to traumatic inci-
dents and the subsequent high prevalence rates of PTSD means
that PTSD is a major concern for public health. In a population
survey in the United States, 60.7% of men and 51.2% of women
reported experiencing a traumatic event in their lifetime (such as
witnessing someone being badly injured or killed, experiencing
a flood, fire, a life threatening accident, rape or sexual assault).
Within this group 7.8% had a lifetime prevalence of PTSD, with
women being twice as likely to develop symptoms of PTSD as
men (Kessler 1995; Kessler 2005).
Recovery from trauma is associated with the re-establishment of
daily patterns of living that supply structure and support such as
participation in work, school and community activities (WHO
2003; Amtson 2004). PTSD is most often treated with pharma-
cological and psychotherapeutic interventions. Pharmacological
treatment of PTSD using selective serotonin reuptake inhibitors
(SSRIs) seems to be effective in alleviating core symptomsof PTSD
(Stein 2006). Psychological interventions include debriefing, cog-
nitive behaviour therapy (CBT), group therapy, school based pro-
grams (Akhundov 1999; Ehrenreich 2001; Adler 2005; Gillies
2007) and community based interventions (Amtson 2004). These
treatments vary in their effectiveness. While group and individ-
ual CBT and stress management therapy appear to be effective
in treating PTSD (Bisson 2007), single session debriefing has not
been found to reduce the risk of developing PTSD (Rose 2002). A
recent review by Roberts et al. disputes effectiveness of the routine
use of multiple session psychological interventions in preventing
PTSD (Roberts 2009). The effectiveness of school and commu-
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nity based interventions for the treatment of PTSD has not been
systematically evaluated (Amaya-Jackson 2003; Jordans 2009).
Description of the intervention
Sports and games include any type of recreational activity un-
dertaken individually or within a group. Such interventions may
include activities such as athletics, yoga and non-physical activi-
ties such as computer games. Sports and games may be an effec-
tive way of treating PTSD. The use of sport as an intervention
has received much attention (United Nations 2005). In non-ran-
domised controlled studies, physical activity programs are asso-
ciated with improved self-image (Kircaldy 2002), prevention of
eating disorders (Elliot 2004), fewer symptoms of depression and
anxiety (Pastor 2003; Salmon2001) anddecreased substance abuse
(Elliot 2004; Moore 2005). In relation to PTSD, involvement in
exercise programs has been associated with lowering PTSD symp-
toms (Manger 2005; Newman 2007). In post-conflict settings,
sport has been reported to improve confidence, body image (Child
Traumatic 2003), and to foster communication and attachment
to positive role models (Guest 2005; Henley 2005).
How the intervention might work
Sports and games may be able to alleviate symptoms of PTSD
and improve mood and confidence. Sports and games may help
build self-confidence, self discipline, body awareness, teamwork
and communication skills (Meier 2005).
Why it is important to do this review
Those suffering from PTSD may suffer from long term mental
and/or physical disability (Foa 1997;Mezey 2001). This is the first
systematic review to consider the effectiveness of sports and games
for the treatment of PTSD. Moreover, these interventions can be
implemented with minimal resources making it a viable option
for resource poor areas. Effective pharmacological or psychological
interventions can be expensive and therefore, out of reach for some
populations.
O B J E C T I V E S
Primary Objective
1.To assess the effectiveness of sports and games in alleviating the
symptoms of PTSD when compared to
usual care or other interventions
(e.g. pharmacological or psychological therapy interventions).
Secondary Objective:
2. To assess the effectiveness of different types of sports and games
in alleviating and/or diminishing symptoms of PTSD.
M E T H O D S
Criteria for considering studies for this review
Types of studies
Randomised controlled trials that considered one ormore sports or
games for the treatment of PTSDwere eligible for inclusion. It was
planned to include crossover trials, cluster randomised trials and
factorial trials, if identified. Non-randomised intervention studies
were excluded.
Types of participants
Participants who have been diagnosed with Post Traumatic Stress
Disorder using criteria outlined in the Diagnostic and Statistical
Manual for Mental Disorder (DSM IV) and ICD criteria. The
precipitating event to the diagnosis of PTSD is not important for
inclusion. Age was not a criteria for inclusion, but if included stud-
ies covered different age groups, sub group analyses were planned
for the following groups: children/adolescents (0 to 18 years of
age) and adults (19 years of age and older) .
Types of interventions
Included interventions
Sport interventions are defined as any intervention which focuses
on an organised physical activity done alone or with a group. Such
interventions include competitive and non-competitive sports and
games. We define physical activity as any movement involving
large skeletal muscles. Sport is ’all forms of physical activity that
contribute to physical fitness, mental well-being and social interac-
tion. These include recreational, organised, casual or competitive
sport, and indigenous sports or games’ (UN inter-agency 2005).
Games are defined as activities that may have rules and are under-
taken for amusement e.g. computer games, board games (Creek
2008). Art, music or play therapy are excluded as they are consid-
ered psychological interventions.
Interventions could be administered by health professionals, teach-
ers, coaches, community leaders or any other lay person. They
could be administered in any form such as one onone (e.g. running
with guidance by coach, yoga) group activities (e.g. football) or by
written instructions (e.g. computer or video games with written
instructions) and be of any duration or frequency.
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Excluded interventions
Trials were excluded on the basis of the intervention if:
1. The intervention was complex and included pharmacological,
biological and social components, and the results were not pre-
sented separately for the effect of the sports or game component
of the intervention.
2. The intervention was aimed at the prevention rather than treat-
ment of PTSD.
Sports and games were compared with:
1. usual care
2. pharmacological interventions
3. psychosocial interventions e.g. individual counselling, group
therapy, or CBT.
Types of outcome measures
Primary outcomes
1. Change in PTSD symptoms as determined by a standardised
structured interview or scale (e.g. the clinician administered PTSD
Scale) or by self or observer report of PTSD symptoms using
standardised questionnaires (e.g. the Child PTSD symptoms scale
or the Impact of Events Scale).
Secondary outcomes
1. Self-report of anxiety and/or depression measured using vali-
dated instruments (e.g. the Beck Depression Inventory).
2. Global assessment of functioning including quality of life and
physical and social functioning, measured using validated instru-
ments (e.g. the Sheehan Disability Scale).
3. Self or observer report of PTSD symptoms using non-standard-
ised questionnaires.
Outcome measures will not form part of the search or inclusion
criteria for the review.
Search methods for identification of studies
Electronic searches
In June 2008 the Cochrane Collaboration Depression, Anxi-
ety and Neurosis (CCDAN) Controlled Trials Registers were
searched. CCDAN maintains two clinical trials registers at their
editorial base in Bristol, UK. A references register containing re-
ports of trials and a studies based register where these reports have
been tagged to individual, coded studies. TheCCDAN-CTRReg-
isters are routinely updated through generic searches of MED-
LINE, EMBASE, PsycINFO, PSYNDEX, LILACS, AMED,
CINAHL, the Cochrane Central Register of Controlled Trials
(CENTRAL), international trials registers and other relevant re-
sources.
Details of the generic search strategies can be found in the ‘Special-
ized Register’ section of the Cochrane Depression, Anxiety and
Neurosis Group’s module text.
The CCDAN-CTR-Studies Register was searched using the fol-
lowing search terms:
Diagnosis = “Post-Traumatic Stress Disorders” and Intervention =
art or sport* or music or exercise and not Notes = prevent*
The CCDAN-CTR-References Register was searched using the
following free-text terms:
debrief* or “crisis intervention*” or “trauma* stress” or “trauma*
event” or catastroph* or emergenc*
In addition, in June 2008 authors undertook broad searches of
the following databases: MEDLINE, CENTRAL (the Cochrane
Register of Controlled Trials), EMBASE, PsycInfo and CINAHL.
These searches involved the use of key terms for:
PTSD AND adolescents
PTSD AND sports
PTSD AND games
PTSD AND exercise
Searching other resources
Reference lists of relevant papers were scanned and experts in the
field contacted to identify any additional published or unpublished
trials.
Data collection and analysis
Selection of studies
Two review authors (SL and MDS) independently checked the
titles and abstracts of the citations identified by the search to de-
termine whether each study met the pre-determined inclusion cri-
teria. A flow chart was used to guide the selection process. In case
of doubt or disagreement, the full article was obtained for inspec-
tion. Full texts of all potentially relevant studies were obtained and
independently assessed to determine whether they met inclusion
criteria. None of the potential studies met inclusion criteria.
Assessment of risk of bias in included studies
No studies were identified for the current version of this review.
Updates will be performed using methods described in the original
protocol (see Appendix 1) with the exception of ’Assessment of risk
of bias in included studies’. In a change to the published protocol
for this review, those identified in future updates will be assessed
for potential risk of bias using the Cochrane Collaboration’s tool
for assessing risk of bias, described in the Cochrane Handbook
(Higgins 2008a; Higgins 2008b).
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Subgroup analysis and investigation of heterogeneity
See Appendix 1. A post protocol change has been made and
planned subgroups reduced.
R E S U L T S
Description of studies
See: Characteristics of excluded studies.
No eligible studies were identified. See Characteristics of excluded
studies..
Excluded studies
Three studies were excluded as they were not randomised con-
trolled trials (Shelby 1994; Volker 1997; Walker 1983). Two stud-
ies were play-therapy based, which is considered a psychological
intervention and thus were excluded (Chapman 2001; Schreier
2005) (see Characteristics of excluded studies).
Risk of bias in included studies
No studies identified met inclusion criteria.
Effects of interventions
No studies identified met inclusion criteria.
D I S C U S S I O N
This review examines if sports and games help to alleviate symp-
toms of PTSD. The search identified five studies, none of which
met the inclusion criteria. Currently, there are no randomly con-
trolled trials comparing the effectiveness of interventions that
utilise sports and games to alleviate PTSD symptoms. This is de-
spite the growing number of organizations that are delivering a
variety of sport and game programs to traumatised populations
(Akhundov 1999; Bolton 2007; Amtson 2004; Gschwend 2007;
Jordans 2009; Kunz 2007; Henley 2005; USAID 2007). The fi-
nancial, logistical and technical resources required for randomised
evaluations of such programsmay have precluded such evaluations
to date. However, such evaluations are critical so that we can con-
sider offering a wider scope of interventions than that currently
offered by traditional trauma-related disciplines.
Summary of main results
The purpose of this review was to determine if sports and games
improve symptoms of PTSD. No studies were included in this
review.
A U T H O R S ’ C O N C L U S I O N S
Implications for practice
Suggestions for practice cannot be made, in view of the lack of
evidence.
Implications for research
Randomised controlled trials assessing the effect of sport and game
interventions are needed to inform the current practice of using
sports and games to improve symptoms of PTSD.
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C H A R A C T E R I S T I C S O F S T U D I E S
Characteristics of excluded studies [ordered by study ID]
Study Reason for exclusion
Chapman 2001 TheChapman study (Chapman 2001)was the initial study and the Schreier 2005 was the follow up study. This
study looked at 57 children (average age 10.6 years) who had experienced a physical trauma andwere diagnosed
using the Children’s Post Traumatic Stress Disorder Index (PTSD-1). Twenty-seven children received a single
session of the Chapman Art Therapy Treatment intervention and 30 received standard hospital care
This study was excluded because it utilised art therapy.
Lyshak-Stelzer 2007 This study was a pilot study using play therapy thus was excluded from the review
This study looked at adolescents aged 13 to 18 years who had experienced a traumatic event, were diagnosed
with PTSD using the UCLA PTSD reaction Index, and who were admitted into an inpatient facility and
received 16 one hour group sessions of trauma focused art therapy. The control group received 16 one hour
group sessions of general arts and crafts.
Schreier 2005 See Chapman study above.
Shelby 1994 This study was a pre-test/post-test of a art therapy. The study was excluded because participants were not
diagnosed with PTSD and there was no control group
Volker 1997 Randomassignment to treatment and control group. Interventionswere cognitive behavioral therapy compared
to art therapy. This study was excluded because participants were not diagnosed with PTSD
Walker 1983 Use of rap groups compared to those in formal group therapy. Study was excluded because participants were
not randomly assigned to groups and there was no control group
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D A T A A N D A N A L Y S E S
This review has no analyses.
A P P E N D I C E S
Appendix 1. Methods archived for future updates
Assessment of risk of bias in included studies
The Cochrane Risk of Bias (RoB) tool will be used to determine risk of bias of selected trials.
The Cochrane Risk of Bias tool assesses the risk that a study over or under estimates the true effect of the intervention. This process
involves a description and judgment on the adequacy of: sequence generation; allocation sequence concealment; blinding of outcome
assessment; incomplete outcome data; selective outcome reporting and other potential sources of bias. Each criteria would have been
judged using ’Yes’, ’No’, or ’Unclear’. ’Yes’ indicates a low risk of bias, ’No’ a high risk of bias and ’Unclear’ that there was insufficient
information or uncertainty over the risk of bias. This qualitative quality assessment of bias would not be used as a threshold for inclusion
of studies, but as a possible explanation for differences in results between studies (Schulz 1995).
Measures of treatment effect
For dichotomous outcomes, such as the presence or absence of a diagnosis of PTSD, we will calculate the risk difference with 95%
confidence intervals.
We will calculate the standardized mean differences for continuous outcomes if:
a) means and standard deviations are available either in the original article or from the authors;
b) there is no clear evidence of a skewed distribution (i.e where there is minimum or maximum score, the mean minus this score and
divided by the standard deviation should not be less than 2).
Differences in the direction of the scale between studies will be corrected by multiplying the mean of one set of trials by -1. Where
measurements are comparable and on the same scale (such as using the same tool to measure depression) these will be combined to
obtain weighted mean differences. Where different scales are used to measure the same clinical outcome in different ways, standardized
mean differences will be used in order to combine results across scales.
Unit of analysis issues
Trialswill be analysed at the level of participants.Where cross-over trials are identified (and cross-over design is thought to be appropriate),
consideration will be given to whether serious carry-over may have occurred. If carry-over is not thought to be a problem, advice will
be sought from a statistician about whether appropriate methods of analysis have been used. If so, the effect estimate will be included
in a meta-analysis using the generic inverse variance method as described in the Cochrane Handbook.
Where cluster-randomized trials are identified (and cluster-randomisation is thought to be suitable), advice will be sought from a
statistician about whether the appropriate methods of analysis have been used. Effect estimates and their standard errors from correct
analyses of cluster-randomized trials will be meta-analysed using the generic inverse variance method in RevMan version 5.
Where appropriate, sensitivity analyses will be undertaken to investigate the effects of incorporating data from cross-over and cluster
randomised trials in this review.
Dealing with missing data
Missing data and attrition rates will be assessed for each of the included studies, and the number of participants who are included in the
final analysis will be reported as a proportion of all participants in the study. Trialists will be contacted to obtain missing data. Reasons
given for missing data will be provided in the narrative summary and the extent to which the results are altered by missing data will
be ascertained. Assessment will be made of the extent to which studies have conformed to an intention-to-treat analysis. The extent to
which the results are altered by missing data will be determined by a sensitivity analysis for dichotomous data, as suggested by Deeks
in the Cochrane Handbook, where it is firstly assumed that “all missing participants in the first group experienced the event and those
in the second group did not and then assume the opposite”.
Assessment of heterogeneity
Heterogeneity of results will be tested by comparing the confidence intervals of the studies (presented graphically) and by performing a
chi-square test. To quantify the inconsistency in the results statistically, we will use I² (Higgins 2003). Values greater than 50% indicates
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substantial heterogeneity and the reasons for such will be explored. Possible explanations could be clinical or methodological diversity.
Possible causes of statistical heterogeneity are expected and pre-specified as follows:
a) clinical heterogeneity due to variation in the participants, interventions and outcomes used by the studies;
b) methodological heterogeneity due to variability in trial design and quality.
If there is substantial statistical heterogeneity, a random effects meta-analysis will only be performed where studies report similar
interventions, and where data are available and sufficiently clinically and methodologically homogeneous. If statistical heterogeneity is
not present, a fixed-effect meta-analysis will be performed, and potential differences between subgroups will be explored according to
a priori criteria set out below.
Assessment of reporting biases
To determine if this review was likely to have been affected by reporting biases and, in particular, publication bias, a funnel plot will
be prepared and checked for asymmetry.
Data synthesis
Prior to inspection for statistical heterogeneity (as described above), a fixed effect model will be used to synthesise the data. Where
statistically significant heterogeneity is identified, a random effects model will be used, but only where trials appear to be clinically and
methodologically homogeneous. Where data are available, sports, games and play-based interventions will be compared with usual care,
pharmacological and psychosocial interventions. Different types of sports, games and play-based interventions will also be compared
with one another.
Subgroup analysis and investigation of heterogeneity
Sub group analyses will be performed where data are available on:
a. Adults versus children/adolescents (up to and including 18 years of age)
b. Gender
c. Self-administered versus clinician-administered scales
The first two factors have been identified as being important as they affect an individual’s inclination or opportunity to engage with, and
benefit from, sports, games and play interventions. The inclusion of the third factor is based on potential differences in the reliability
and validity of self-administered questionnaires.
Sensitivity analysis
In order to assess the robustness of the review conclusions to decisions taken during the review process, sensitivity analyses will be
performed according to whether allocation concealment was adequate vs. inadequate.
H I S T O R Y
Protocol first published: Issue 2, 2008
Review first published: Issue 1, 2010
Date Event Description
12 June 2008 Amended Converted to new review format.
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C O N T R I B U T I O N S O F A U T H O R S
SL was responsible for coordinating the overall review process including the collation of review papers, for communication with co-
reviewers regarding their feedback and for drafting the manuscript. SL and MDS were jointly responsible for reviewing papers and
writing the review. RH was responsible for offering a third opinion of any disputes between SL and MDS regarding their reviewing of
papers and for commenting on all stages of the review process.
All authors were responsible for reviewing drafts of the manuscript.
D E C L A R A T I O N S O F I N T E R E S T
None known.
S O U R C E S O F S U P P O R T
Internal sources
• Royal Holloway, University of London, UK.
• University of Zurich, Switzerland.
External sources
• ESRC-MRC interdisciplinary Post-Doctoral Fellowship, UK.
• Thomas Holloway Award, UK.
D I F F E R E N C E S B E TW E E N P R O T O C O L A N D R E V I E W
The protocol included art, music and play therapy in order to capture all types of play-based interventions. These therapies were
excluded from the review after considering their theoretical basis. The intention of the review was to examine interventions that were
not theoretically based in psychology or psychiatry. Post-protocol, art, music and all play related interventions were considered to fall
under these domains.
I N D E X T E R M S
Medical Subject Headings (MeSH)
∗Sports; ∗Video Games; Chronic Disease; Stress Disorders, Post-Traumatic [psychology; ∗therapy]
MeSH check words
Humans
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